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nitride layer spacer are removed. 



(57) Abstract: 
purpose: A method for forming a 
metal line of a semiconductor 
device is provided to simplify a 
manufacturing process by using an 
organic material and an inorganic 
material as an insulating layer. 

CONSTITUTION: A nitride layer (3), 
an organic insulating layer (5), a 
hard mask oxide lay er (7), and an 
organic ant i -reflective layer (17) 
are formed on a lower metal 
layer(l). The first mask pattern is 
formed by applying and patterning a 
photoresist thereon. The first via 
contact hole is formed by etching 
the organic anti -reflective layer, 
the hard mask oxide layer(7), and 
the organic insulating layer (5). A 
post-cleaning process is performed. 
A nitride layer is deposited 
thereon, A nitride layer spacer is 
formed on an inner sidewall of the 
first via hole. A trench mask 
pattern (15) is formed by applying 
and patterning a photoresist 
thereon. The exposed hard mask 
oxide is etched by using the trench 
mask pattern(15). The organic 
insulating layer (5) is etched and a 
post-cleaning process is performed* 
The trench mask pattern (15) is 
removed. The nitride layer and the 



COPYRIGHT 2001 KIPO 





(19) cmei^«l8(KR) 






(12) g^H^sisa(A) 




(51)°lnt. CI. * 


(11) 


8*2001-0059540 


H01L 21 /28 


(43) 


2001 SB 071! 06U 


(21) 


10-1999-0067057 










(71) 






(72) IfSH 


33| OISAI ¥gjg OhOiei £H36-1 
33|ESyAISS?§#g181#^S403-502 

ass 




(74) aiaiei 


33l£OIS!A|CHSSA|-g£l455SaiOHIie604-1102 
OI^S. 0|§S 










(54) fitEM 4:»2| 







S SfSS ShExll 3^ HHti gg^SOII 3SSS, XH^SSSI #3|g§!§ aeW«2£ #31 §2 

mm ¥£^2Mhoi oioh si aa» #31 uio) 321 ^on msm se& asm ^hioiah« gssm, ois omsi 
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msoi *st& j/$ §k' n motsi men Jim 

m ifSS BrE*! i»2| 3^ bBd a Oil a® ^81 SS§(Dielectric Constant)0l 831 

(Organic Low-k material^ §«£lb S2§§ ¥S 4)2*6)01 blOt S(via ho1e)§ S«© ^. tJIOh S2| *s)0|| 
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SHI, 010)1 CTJ-g &3I2I SBISOI £2*811*1 4:Xr^ I-flCHS SfgSHJ SHI SCK 

g^§r 3^aH£5 ^^OIIAH £!2!/#2V 3HDHAia^g gOPi ¥)SHA)te §2} SSSfS JH$?3§§ §>fe §2£ CHtlBHOf & 
Df. X)f?a§9J-2£te 3mm S#c)te tf»Of. ^ SiOxCy s*=tS 3^bHG!¥)0l! SS8}2 □ ¥1011 blOi 4J2MI 2 S 211 II 
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SS8HI atOI- *df (annealing) 3§ ^£ U|0h US SSOilAH HfBJ £|5§(l igting)OIU 3^) #01 ttsat 
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UlOh 321 XI ¥ CO 3h XHSaOl 210) 5301 3HgSHJ BSOI SICK 
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mstM e ass 6t3ie saH°j sjhum sh^s^i fie s i@g xi^sgsi S3is§§ sssises »ssi- 
ei. §&a* a=fe #sst ^aioiAHs oissesw aioi asi 6t¥ ¥?i2i hswsioi sa^ixi smi am. hioi s xi¥ 

21 CD E XHS61 21311 2gOI 3I^8|E1* SIOI ShEHI £X|S| H£ S§ 4»« £E» 4= Xtfe HJEXII ±X|2| 3^ 

a^jg S618I3I S ^SS| g^aoil QJg SJEX1I £X>2| §^tiHd§J6i^ae. 

8|¥ S^@2| &>¥0|| HSjaf, XH #Sg2| £31 SIE 01^3 4*S|Sf, S3I E»AH*X|0*S »3IIS §S418lfe B3II 

£1: 

&3I 6f¥0|| SSejS ESS * MaySIOI SI1 01^3 DH@S H6I8H5 BfllSI: 

6131 «n ofia ie§ oi^as si-cm si-¥2| S3i waisxi^, sie oi^b &aota &iam ^, xi$?s§£i s 
3i lassi 4i§ *r»iiwxi ?s ^sioi mi hi oi asm- 95)1 a; 

aaiae ^aisi^ 9511 21 ; 

a3i 6i¥oii gsiefm s^s cie la^i aasioj 4J3i ai uioi asi ui¥ ^011 saw ^hioiahs 

6131 ^5 4t¥<W ESS 3 May 8101 SS!x| 01-^3 lg§ g41o|fe &?)l2f: 

6i3i m.mx\ qi±b nn©m oissia si¥2i k§s si= 0^3 ^siei-s ^i^at-fe &nsi: 
xi ^ss°i ^3i §^§s 4{2te ^. *-aaiy»fc 9*121; 
6t¥2i eg! xi a i-^a ime§ *ii3i8ite esi2i; 

msr 3Hs§ei 6Pi a»4« jeosisi. 01a saioii 4i3i asiar ^bhoiahe mm wi3isite emiM stsffe sjm us 

2S §1 

SES, B iS§ 613121 5?*.g g4J8|3| 9181. 

si¥ s^ssi 6>¥oii xi £?as°i ^31 §a§, 81= gi^3 S3i 9Aisxiaf§ »ais sasi^ 9311 

6131 6f¥<W 2fHa|£ ES§ * DHSySI-Ol AM 01^3 HHSS §618lte 931121; 

6131 HI1 01^3 DHSS 01^33 SKM 8I¥2| S3| ttAh»JQBT, 5IE 01^3 tfs|9|. XISSSSI S3| MSSe XI3IS 

<y^shoi nn hioi- as S6i8ife asisi; 
^- aejyg ^aisi^ &3«s*: 

4*31 ?£2| 6f¥0ll SSI^S #^Sh am §^51 <^^S SfflSIOf 6f3l 331 1 HI Of S°| U)¥ ^^011 iS|S| ^DIIOI Ai» 



^5 ^¥Wi saats ss& ^ nnaaaFO) ego^ o^a meg g&sns saist: 
#:>i saixi a^a nn©e oigsvoi sivsi kss sfe a^a &rset§ *iatsfe Eraia: 
xi §2i s^i sssg ^ztff ^. ^-aeiystfe 
#¥3 mssxi o^a Hies awsfe s^iia: 

mm, 4^ie s §*®2i &g.ou sioi/h. 

#31 «3I §3SI!£ BCB. Flare. SiLK goj CxHy0z =gs Ahgem, 

«3I a»B} ±M0\M Sag fl& gUBl *{2r 59 Al. F-tHI0l±2| m± 3HDI±MEI» OlSSrOI mmil g£J*0f &{2fo 
£ SiJSrte 21 «*§«£ SO. 
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fsg 8 S2isi (me amoio. 

as. xi »§S2| $?3i §23S(5)2i i|2ts sis' Mai a ot^ae oi§s ^ai s§oiiai sag saxi aois 
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&s^s 4^e aio. 

#3|0||AH &J\ S22?£ BC8. Flare. SiLK #21 CxHyOz SSIS #31 XI SS12I §85 

Smm *WM F-BIIOIiSJ JBDIiMEig At88l-teBI, S3h 5. CO. \ Ar §§ MISO. 

sus xi sassi His?i gsigs§ mss a?, e^ife #?i xj sassi m«?i gasssi aa ^^ai 

•ai »— -*j =a r»t-u «rj mrvi i t=« mi <-h mi niAi ml. #t r- nl a 1 1 o -s-i /v A I mm «=u axiniru umi i n a m Tta; "JI-mQl 



/F tiM Zfg CF 4 2| U8 CxFy 3IIS2J Dt±m AhgSJS (piiSI gm 3311 SJte SOI SEI8K*. 



«§ £ 2cS S£8tS. =?ES| #¥011 ^DtlOl/d ggg S&aKl3)g §SfShO. 

Oltffl £PI §3^(13) CHa tfSfQIS A*g» 4»E Stdmaum ^IHIOIAH ggg 9*WSI ¥Mte 50-300A D\ SJ 
01 2fg ¥BBS 8H- 3101 bf^sism. 

E 2dm SES^e, ^g aUSIOI MM 0101- g(12)2| *«S0|| iIHI0|>M(13')S gg&a. 

aE. #3I0HM &:>l HSfst £: 5111 01 AH (13*) SSS 9)§h Mt83>! ^ §§AI, F-IHI0I^2| 3^ 9i|0|^e £ |a OISSKH S 
H3i SBtSOt ^2}°S 318*2. #31 F-lfllOliSI D[± no\± = &$= Ci,C ! F.,C J Fe.C < F,,C s CF.,CHFA.CH>F.C J HF s m SJ2ISI 
(Hl= 8hU2| Ar, Q, I^.CO S 3321 0\± S|U§ »CK 

Eg!-, AiaiOIAH ?|«SH S^SHE AJ-gSte SSOJ- CRa Tl SEfe TiN OfS Afg« 4=E SlEQf, Tl E& TiN 

^ oigsK* ^bioiahs isi? ct mioi^si ^ 9iioi>se£| H Ataetoi mmzi sy^oi ^i^eKx ^sioi/hs 

Eft ^Pl Ti Ete TiN ±Ifll0|AH *|| ?| A| Oil E e*A| Cj, UIIOI^SI D[± 311 01 £11 AfSSfd JSI^Sf * SICK 

otsa, ^mioi/d m&m m%&s= ch^i si Ete gai^eiss Atgtr ^e sieoi, oi « 

A| CI, WIOI^SI D[± 3||QliS£|» MSZW XW&Q. 

E 2eS SEShB, &OI ?S2| &¥Oil ^#Q^§ 5HB fl BiaySKX MBIX! Qh£3 HHe(15)m SSSO-. 01 OH #3| 
ESUXI 01^3 MS(15S OlgAIOIIE HhA^Xiaj(17)S A|g8»01, US) #3| Sg!!?| D^3 OH Ely »§OIIAI 

g^S All blOh S(12)2| LD¥Ofl SSaf{15)0| SS8MI ElteQI. 01318 ^S4!E(6 e pth Of Focus) 0*321 ¥3»0|| CUE 
22S g§ ^SOHAHte ^ SSia i)^ 93II0IIAH 8f¥ S^Bf gj S^S2£S| Oie|(Attack)g offe ^Sf 

£ 21 a £ 2g § S-SShS. ^31 MSfljtl 0^3 BHS(15)S 0^31 SfOl S^9| IcS^ §§ ±J3J-&P. ^ ^?§2 

s^ei S3i e.HAb^xisi(i7). 8^= o^a ^a^(7). w sa§°i ^3i i2§(5)§ »as ^i^sa. 

OlttB. DhE 0^3 aaa}(7)2| S^t 3^, -fef^l HS*^ ^ffllolAHOS" §!afafS(3)2| ^ 

95II0IIAH ^ktt §£S U?\ E 2f Oil £A|S 2xHil Si^ is'aiSCH s,^a SEHS SCMOf SO. 

E& ^31 39 #a§2| S3| aa#(5)£l ^2tA|. SS8t-2» Shfe M@ISI SOIS 4J2t EJ3i!(etch targeDES ^SShOI 

**zim aiaci. §s mot e^oi saaoi s^sei §aej-s(2)oi t#go«ot sa. 

«3i Maxi o^a im@(i5)§ oise &i^s§2j aa mew ±no\M(wm uioi s°i ^oii asswi atai. 

01338 E 2h 0(1 EAI@ tiW S0| 8|-¥ S»4(3)S ^^olfe jtt§0IIA-| HlXaO. 

•fef^l E 2g 0||AH2f ttOI CHCHa nH@0| S^S US Oil ^-3E|yg OltW 4f3l ^-3BiyS S3I S 

2S(5)m i|2f& ^ 2|§£lte EKC 640. ACT 970, ST 250 3 SI s±! 9DQIVB AhSWOl .HSftO. 

E 2hM SE8^a l 61^ OIISS ^¥S» 1^^(3)S »1>I8^| ?l© ^'2|SSS Stt»0.'. 

oibb asoiiAi aaot iiaioiAH(i3')» mm mi^so. 8^ s^sdoi cu 2i a^oiife ssf^sojoi *ja ^xi 

^(diffusion barrierJo^Al S 4= Slfe ^ffllOICHOt 8JHS ^JHIfe ^301 5^8|XIS!-. ^{21 BiiaiCH a^otSI ^ 

Mite a»af Spjjflsi 2bH §£1 ^IlSffe 3J0I dft^SID. 01 te SSja}S°l %IPI S|22S j»*J2| E}?!!S 100% §£S 
a?« o^o^ol: sm. miacn avsbjs «^ niTifim /*wqmw rn» Tiesi-sj-qi wm^m 1 n at= us 



as, m\ s 2g 21 ewioiiah ^-aay s§g assw aoy asm ^aiioiA-Ktt'ja jiijss oii§ shsssj § 
a^(3)oi Ai^aoi a*? 3^s(i)oi EgaaAH mm& ssjopi saspi raeoii ^-aaiye sska gaim h?p* 
mm* so. 

^. a sasa §gg(5) ^eaioii/H ttgstfe §eioia oust 3Hssa §aaf *r eaioiiAi ttga-b saw 
as, asweo)* ^ g ^-3£iy§ s«&a. spi s-3eiy xhsi^ xisasa i^gg Ajata * *< 

Safe EKC 640, ACT 970. ST 250 §21 38 DISS A18810I 

aa. 4-oioiiah «ts o^b asafHs 3d ^assi uiff?i assas Atstt a*?. F-uiioi±a ^ jbdi^msis h 
ssha. a^w^s q. co. h,. Ar g saa oij= sms Aisir ^ &o. 

aa. e 3a uixi e 3f fe a eaa ^aoi mm e^una sassa ca ^ai 011a EAia aacoia. 

&D\ EAIS ^AlOIIOflAHfe. H Sl!§a ^31 §a#(5)S ^SHs BSIOfl/d H|1 ^AlOtiafe g£| 5^ §21 

sf(3)oi k«g?mxi ±!2*&ck n oi^a s§8 a*& a &ga aAiona ssia ass ^jio. 

a AiAioiia 73 sasa §§§ Aigsfe aoia §oiiah ^ Hoaiom axHShxi ss= 3^011 »goi :>fea 
a. 



oi& ^3 t»a aoi, uioh s aas ?ia w\ mays s&a cm. a»°f ±HiioiAig oisaoi aio* 

s°i as ai or esjsa S3iixi4» ssoi :nfea£^ saia oi oh s saoii stoiAi moh sa = 

sroiJoi a aw a mot s n^a &yix\4> setia enas Ma* 4* 9io\ mzm 4»§ * asa 



S?g'l. aEffll 4:Wa 3^0H4! S^^SOII SlCHAt, 

sf¥ s^aa ^¥(hi saot. n saea »3i §aa. sje o^s ^ast. ^^i BAtvxma aais isshfe bsi 
a; 

«3| ^oii as^s ess ^ MEiy si-oi »ii m^a ig§ s^shfe esia; 

Jan o^a m§§ »ias 8K)i s^a »3i aA^xiat. 0^3 e*m^m nsam. n^asa ^ 

3i s^sa 4i§ ^Mi^xi ?s &!^aoi 11 uiot si saste eDiia; 

35jy§ 6!A|8>fe 33!ia: 

4,01 ^^oii saofs m^m am ±i^m umw 401 aioj sa ^011 iM 1 ^mioiAts 

Sa3hfe B5tia; 



Ban oi^a meg oissKM si¥2i tss sie oi^a ^«atfi esisi: 
ssssi §a§§ awe *, ^-aejyshfe &j|i2i: 

#¥2| 01^3 BHeS HITISHa 

mm 3HSS81 4P| S5f^S 3971819, 0121 3 AIM #D\ §319f &II0IAE »* SSIS SSolte HiESI i 

»si 3«ua tig sua 

S?S 2. *ll 1 SOII StCHAI 

#31 XI8aS2| 5?3I SagSS BC8, Flare, SILK §21 CxHyOz ill AlSSlfe J!i ^§2S 81 ttSJI ±1121 3 
S¥S 3. XH 1 &0II SICH/H 

#31 §aa{- =^ HI Ol AH §gg MH^ *>2| g§Al. F-UIOI^ej Pli 9||D|^:M£I8 018*3 SS15Q1 *{2, v ° 

s aasife 2§ sib ysai ^xisi 3^ub& s&ss 

§?S 4. SI 3 SOU 21 01 AH 

#3| F-WIOI^ei Jl± na\±mB\i= Ca.C J F a ,C 3 F.,C < F 8 ,C s CF 8 .CHF 3 F,,CH 3 F.C 2 HF6 m S2|2J 01!= 61U2I 3\±m Ar. Q, N 2 ,CO 

§ a si si oi!= 8iu-» mi\m Di^ei as §§ss si& sj-sehi £*i°i e^uHd 

S^S 5. a 1 SOB 2*01 A» 

#31 »^ag2| 331 <N^A| CxHy it IHIHIO|££| 31± 5HD|i = £|g AlgSlCH &,'2j-Slfe 3JS ^32x 81 

g^S 6. SI 1 SOII SKMAH 

&3I iffllOIAI ggS 918 S*t81fc HSiat CH*J Tl . TIN § g 81212) 01!= S1US AlSSKs 3dS ^g°£ Slfe #E 

«i s*na sssa. 

g?S 7. HI 6 SOU StOIAH 

#31 ^ffllOIAH §|g8 tfcH Ti Ife TINS A13S S*. Ci IN0I£2| Dl± 5H0|iM£l3 A1S3101 SfS3i M£1£D1 AW 
S10I Ti Eb TIN iffllOIAIS SIgSlfe 2i tS°5 Slfe 4;»2| S^BH<y ti^SS. 

S?S 8. HI 6 S SEfe M 7S0B SIOIAI 

#31 TI SEfe TIN iffllOIAH JI3UI. Ct H)I0I>:2| 3^3|OliSa|* A1S8101 XII 31 31 3dS ?S2£ Slfc ill 



S?S 9. a 1 SOU 2i(HAH 



3?S 10. HI 9 90)1 9lO\M 

431 Si ^ffllOIW IOAI, Cfe bilOI^21 *± SUQI^eas Algol Of HJIHSIfe §§2£ 8>S= SEJII ±J.\°\ 3^t)H 
3¥S 11. HI 1 SOll SiOIAl 

4* si-e oi±a ^sj-ovog Aisafe aa^°s siq. sion g sio 31^21 33 sassi uisji sasas Mmsn= 

S?S 12. HI 11 SfOII 2iCM/H 

4* d|f?:?l SSggSfe SiOC. SiOF. SOG, 4BI3H0IM SOG. HSQ. MSQ. HOSP, LOSP, FSG § S52J2I 0|!= 8IU2! 

§¥S 13. HI 1 S. HI6 S. HI 9S§ 2I2I2I 0)i= S SOU 2101AH 

4* ^ffllOIAH ggS ?|S S*etSI ¥lb 50 -300 A £ 31 3Ss 31 g}£9l 4: II £1 S^HHd SS^a. 

S?S 14. HI 11 SOU Sld/H 

4* SIE 01^3 ^»9^S£ XI dl^3| §2SS§ AlgS 3¥,F-WIOt±2| Dt± 3\\Q\±E.UW AlgSIB, a 

Q,, CO, Nj, Ar S S2|2| CH!= 3HH AlgSlfe ^S°S Slfc &1EJII iX1°l 3^UH^ g4SS 

S^PS 15. S1EHI ±3321 gafUHd S4SSI0II 2101/d, 

81¥ 3^g2| 4¥0II iiast. 73 SSS2I ^31 lag. 61= Q1±3 tfSW. S3I eiAISXIBIS XI SIS. S431fe 93)1 

a; 

4* 4¥0II 990*8 ESS ^ IlHEjyShOI XJ1 1 Q1±3 HH©§ g46lfe B 31121; 

6131 All 01±3 HHBg Ot^aS old 31¥2j #3| eiAISJI^. 51 E 01±3 asm, XISSSS) g9#« »SI|g 

^i^sioj hii uioi i§ sasit 93H2t; 

^- 3£iy§ gAISIfc 93)121: 

s^i 4¥ou mm^m g*is cis *i^m sssioi 431 hii uioi ssj ^^011 usei iaioiAHs 

§481*2 931121; 

43| 4¥0|| g}SQ|§ ESS 91 HHSySIO) MHXI 01±3 DH@a ggolfe 931121: 
4* egHXI 01±3 igi 0IS8101 81¥2| tgS SIE Qh±3 ^aff ±!3|-81fc 931121: 
33 SS§2| S3I §9g§ 4!2fS ^-3£|yoffe 931121; 
4¥2| egg xl 01±3 HHg§ HI>lo1fe 93)121: 

Olllf 3HSS9 451 SaB}§ HI*81S. 0121 SAI0II 431 SSiai ^UDOIAHE SOT HI* 31* F+3II» S»81* ^EM ± 



s?s 16. hi 15 son sioiah 



#31 H^SSSI #31 igggS BC8, Flare. SILK §21 CxHyOz §1§ AlgSlte SS «IS££ 81 eiEfll £tt2| 3 
3^S 17. HI 15 SOII 21 01 AH 

#31 SSnr ^IBI OI>M SSI SIS MIS?! ^!2t g§AI, F-bflO|±2| Jl± nO\±BZ\m 0|g§101 SiSa #i^*Di 
S?S 18. HI 17 SOII VLO\M 

#31 F-UIIO|^2| 3^ aiOI^MEIfe; CR . CzF. . Of, . CF. . kCF,, , CHRf. .CKF.CzHFs g 32|2| CH«= 8I-U2I 3i£0|| Ar. Q, It.CO 

g 32121 o\± s\um a^a 3h^ei as ^ses atcai g^un£! ssss 

S^S 19. HI 15 SOU SICHAH 

#3| XIS?S§2| $?3| §ag§S ^^Al CxHy gj IS-fe HI 01 £21 D[± 3||0l£MeiS AlgSKM ±!2*3ife 5!i Sh 
§?S 20. HI 158011 2AOUH 

#3| ^HIOIAH |g§ ¥IS S*8H5 USiq- CH<m Ti, TIN S S gJ2|2| 0|!= 8H4M A^SIfe 21 ^S°5 Slfe g}£ 
SI i»2| 3^BH£ USSS. 

§?S 21. HI 20 SOI! SiCHAI 

#51 iiffllOIAH gSS ASH Ti SEfe TINS AhSS 3^. CI tHI0l>:2l 3I£ 5HDI£S£IS MS8>0) 5S150I &|2J 

81-01 Ti Els TiN ^ffllOIAHS g&olSr Si =§2£ 8H= ttEfll ibH-2| S^dHd! 

S^S 22. HI 20 S SEfe HI 21»0fl SiOIAH 

Ti Efer Ti N >i 181 01 AH HI3UI, Cfe UIIOI^SI 3h± 3HD|£M£|g AtSSIOI HI318*fe SS ?§25 31 ±» 

g^S 23. HI 15 SOII SICH/H 

#31 ^ El 01 AH SSg ?)3» SSfSlfe Sao{ CHil d|§§ si SEte Sai^eiES A1§8>fe 3!S iS2S 81fe e*EHI ± 

w°i e^HKa aasei. 

g^S 24. HI 23 SOII 2ACHAH 

#31 Si £ ffll 01 AH HI3UI. Cb MI0I±2| Jl± 3H0|£M£IM AigSIOj J||3HS1fe SS ?i°S Sife iW2| 3^dH 



S?S 25. HI 15 SCHI SiCHAH 



4^1 shE o^a &asi-2s Aiggfe siQ. siON ai sio aigsi 33 s?s§si oi$?:>i lasss aisshs 



26. J3I 25 SOB 

HI SOI §agSSfe SiOC, SiOF. SOG, ^£l?ilOIM SOQ. HSQ. MSQ. HOSP. LOSP. FS6 g gISISJ 01^ ®L}°1 

S^g 27. SI 15 S. HI 20 S. fll 23 S g S2|2| Oii= e «M SIOUH 

28. fll IS 9. a 20 S. XII 23 » g S2|2| o)i= S gOfl 

iBIIOIAH *a§ 9I& S^^SI ^flllfe 50 -300 A S olfe 3SS o>fe ±X*2< S^tlHt! g&ghJl. 

29. HI 25 SOU SIW AH 

#31 o}= o^a ttsems wa§°i m^ui ias§§ afss s^, f-hioi^si aioi^Meig Aigsh£i , s 

Oj. CO. N,. Ar g S2|2| 0\± ShUS AlgSfc 2§ ^§2£ 8H= e*£SI 4=I|°I g^HHtf ISgTa 




7 




3- 1 
















-5 

-3 
-1 



£&1c 



ma 



-15 
-7 



-5 

-3 
-1 




13 




zzzzzzzzzzzzzzzzzzzzzzzzzzz 



-15 
; 7 



-5 

-3 
-1 



-5 
-3 



SE&tf 



■ 











7 




£B2b 



12 



5 

3 
1 




13 




£&2f i 

i 

I 
I 
I 

! 

i 
! 



i 




13' 



I — 17 
-7 

-3 
-1 



£B2h 




£03a 





^ — 9 



ll 

9 
7 



-3 
-1 



f77777777777h///Y/m/?/N//A 



-5 

-l 



£&3c 



........ ... -5 

-i 



-5 

f 77777777777?>^77777777777777{ — 3 

-l 




£S3g 




£B3h 



18 



-5 

-3 
-1 



